Extracellular and intracellular factors affecting nuclear and cytoplasmic maturation of porcine oocytes collected from different sizes of follicles.
Nuclear and cytoplasmic maturation of porcine oocytes collected from different sizes of follicles were examined. Oocyte-cumulus complexes were collected from small (1-2 mm in diameter), medium (3-6 in diameter) and large (7-8 mm in diameter) follicles and cultured in a modified tissue culture medium 199 for 44 h. Nuclear maturation was evaluated after orcein staining, and cytoplasmic maturation was evaluated by intracellular glutathione (GSH) assay. Oocyte diameter, cumulus morphology, steroid hormones and glutathione in the follicular fluid (FF), were also examined. Significantly higher proportions of oocytes collected from large and medium follicles reached metaphase II than did oocytes from small follicles. Oocytes from small follicles also had a smaller size. GSH content was significantly higher (p < 0.05) in oocytes from large (14.24 +/- 2.1 pmol/oocyte) and medium (13.69 +/- 1.5 pmol/oocyte) follicles than in oocytes from small (9.44 +/- 1.28 pmol/oocyte) follicles just after collection. After maturation, oocytes from medium follicles had a higher GSH concentration than oocytes from small follicles. It was found that between 49.7 +/- 5.18 nM and 52.25 +/- 0.78 nM GSH was present in FF but there was no statistical difference between follicle sizes. A significantly higher (p < 0.001) estradiol level was present in FF from large follicles (299.2 +/- 68.6 ng/ml) than from medium (40.0 +/- 6.4 ng/ml) and small (41.2 +/- 3.7 ng/ml) follicles. Progesterone concentrations in FF from large (281.6 +/- 45.9 ng/ml) and medium (267.5 +/- 38.6 ng/ml) follicles were significantly higher than that (174.7 +/- 22.0 ng/ml) from small follicles. These results indicate that the oocyte's ability to accumulate intracellular GSH during maturation, and extracellular steroid hormones and cumulus cells, affect the competence of porcine oocytes to undergo nuclear and cytoplasmic maturation.